Interactions between Schwann cells and macrophages in injury and inherited demyelinating disease.
In this article we first discuss the factors that regulate macrophage recruitment, activation, and myelin phagocytosis during Wallerian degeneration and some of the factors involved in the termination of inflammation at the end of the period of Wallerian degeneration after peripheral nerve injuries. In particular, we deal with the early events that trigger chemokine and cytokine expression; the role of phospholipase A(2) in initiating the breakdown of compact myelin, and chemokine, cytokine expression; and the role of MCP-1, MIP-1alpha, and IL-1beta in macrophage recruitment and myelin phagocytosis. We also discuss how inflammation may be switched off and the recently identified role of the Nogo receptor on activated macrophages in the clearance of these cells from the injured nerve. In the second half of the article we focus on the role of certain Schwann cell borne cytokines and chemokines, such as M-CSF and MCP-1 as well as intracellular signaling that regulate their expression in animal models of inherited demyelinating disease. Additionally, we present the preservation of sensory nerves fibers from macrophage attack in these animal models as a challenging paradigm for the development of putative treatment approaches. Finally, we also discuss the similarities and differences in these Schwann cell-macrophage responses in injury-induced Wallerian degeneration and inherited demyelinating diseases. Knowledge of the molecular mechanisms underlying Schwann cell-macrophage interaction under pathological conditions is an important prerequisite to develop effective treatment strategies for various peripheral nerve disorders.